Sixty patients with Chronic Myeloid Leukemia (CML) who were on oral imatinib were included in this study. The study aimed to evaluate patients' characteristic, tolerability and efficacy and clinical outcome in Iranian patients who have been treated with generic imatinib. The median age of patients was 48 years, and the median follow up was 44 months. 94% of patients achieved complete hematologic response (CHR) during the 3 months of beginning imatinib, and after 12 -24 months of imatinib therapy 46.8% achieved molecular response. The most common non-hematologic toxicity was fluid retention (64%), fatigue (43%) and moderate to severe hematologic side effect included anemia 10%, neutropenia 10%, and thrombocytopenia 6.6%. About 13% of patients transformed into accelerated phase (AP) or blastic crisis (BC) and the death rate during this period was 7%. In conclusion, there is heterogeneity in different areas in characteristic of CML (especially in age), and also response rate and side effect of patients with CML that treated with imatinib are different.
Methods
A case series study was conducted in CML patients in out-patients hematology clinic in Mashhad University of medical science, during recent 10 years, since 2004 to 2013. We enrolled 60 CML patients in chronic phase, as defined by less than 15% blasts or basophils in peripheral blood or bone marrow [4] . Patients diagnosed by bone marrow aspiration study, cytogenetic study for Philadelphia chromosome and/or molecular study for ABL/BCR translocation by nested RT/PCR method [5] . Some patients had relapsed on hydroxyurea with or without α-interferon therapy or they had previously failed to achieve a complete hematologic or cytogenetic response to interferon-α. Before imatinib was started, other therapies for CML were discontinued. At first all clinical and laboratory data of patients were recorded and then all patients were treated with imatinib mesilate. Inclusion criteria included all patients diagnosed chronic phase CML which treated imatinib and their data were recorded. Exclusion criteria included CML patients with abnormal renal function, abnormal liver function or presence of any concomitant active disease that could compromise patient safety during the study. In this study all patients were informed about the study and they were satisfied. The study approved by the local ethics committee (no: 910901) and we considered the 24 items in the ethical guideline of the Iranian Ministry of Health.
Safety assessments included the evaluation of adverse effects by physical examination, hematologic assessment, and biochemical testing. Patients were evaluated monthly for all clinical and labratoary changes including anemia, splenomegally. Hematologic side effect such as leukocyte count and differentiation, hemoglobin and platelet count before and after treatment with imatinib, and non-hematologic imatinib side effect including: edema, dizziness, fatigue, gastrointestinal symptoms, bone pain, rash, pruritus, artheralgia, myalgia, hemorrhagia, red eye, and liver function test were evaluated and recorded. Toxicity was graded according to the Common Toxicity Criteria of the National Cancer Institute. (http://ctep.info.nih.gov/protocolDevelopment/electronic applications/docs/ctcaev3.pdf). Grade Description included: 1) Mild; asymptomatic or mild symptoms; clinical or diagnostic observations only; intervention not indicated, 2) Moderate; minimal, local, or noninvasive intervention, 3) Severe or medically significant but not immediately life-threatening; hospitalization or prolongation of hospitalization indicated; disabling; limiting self-care ADL, 4) Life-threatening consequences; urgent intervention indicated.
Complete hematologic response was defined as a reduction in the white-cell count to less than 10,000/mm 3 and in the platelet count to less than 450,000/mm 3 , maintained for at least four weeks. Patients considered imatinib-resistant with failing to have achieved a complete hematological response (CHR) by 3 months [6] . In most patients molecular response were assessed by nested RT/PCR Abl-Bcr in peripheral blood every 6 months. Quantitative RT/PCR was done only in 7 patients. The Quantitative RT/PCR test at first was not available and then was very expensive, therefore most patients did not done it; therefore we used nested PCR, which can be performed to confirm the molecular remission status.
After data collection by prepared check list, they were analyzed and compared with other studies. The SPSS software was used for statistical analysis.
Results

Patient Characteristics
Sixty patients with chronic phase CML, from out-patients clinic were included in this study. Median age of pa-tients was 48 years (range 13 -80 years), at diagnosis about 52% of patient were in fifth and sixth decades. Male/female ratio was 26/34. Median follow-up was 44 months (range 6 -115 months). About 82% of patients were in chronic phase at diagnosis. We can see other characteristic of patients in Table 1 . At starting of imatinib, 13 patients were treated previously with hydroxyurea with or without α-interferon and 47 patients were new cases. Table 2 shows the outcome of the CML patients which, at first treated with imatinib with standard dose of 400 mg per day in divided dose. The patients were followed up for median 44 month (range 8 to 115). In patients evaluation and follow up, 94% of patients had achieved complete hematologic response (CHR) during the 3 month of beginning imatinib, and after 12 -24 month of imatinib therapy 46.8% had achieved molecular response (undetected ABL/BCR by nested RT/PCR). Quantitative RT/PCR was done only in 7 patients; which complete molecular responses and a reduction of at least 3 log in levels of BCR-ABL transcripts in peripheral blood cells were seen in 3 patients after 18 -24 months of treatment. Dose adjustments in the course of disease occurred in 15 out of 54 of patients, and included dose escalation or reduction, for inadequate efficacy or intolerability, respectively. Imatinib interruption was done in 9 patients because of unresponsiveness or severe toxicity. During the follow-up period 8 patients progressed to accelerated or blast crisis and four patients were died. 
Evaluation of Response
Toxicity and Adverse Events
We investigated a total of 18 adverse events (AE) of imatinib throughout this study period, and graded according to the Common Toxicity Criteria of the National Cancer Institute. We have grouped toxicity grades to mild, moderate, and severe for the analysis. In the first year after imatinib therapy 39% of patients had anemia, which in 2 of them was severe, but then declined to 10%, and there was no severe anemia. There were 2 cases of severe neutropenia (less than 500/µl) which in both cases consistently remained, and also there were 2 cases of severe thrombocytopenia (less than 20000/µl) ( Table 3) . Hematologic toxic effects were manageable with adding G-csf and erythropoietin into their treatment. Concurrent administration of growth factors and imatinib was well tolerated.
The most common non-hematologic toxicity was fluid retention (64%), fatigue (43%), musculoskeletal pain (41%), skin rush (35%), nausea (21%). Severe non-hematologic toxic effects were seen in 8% (5 patients), and treatment were discontinued in 4 patients because of drug-related adverse events. In other patients the side effects were manageable, which edema and musculoskeletal pain were reduced with adding diuretics and calcium magnesium supplements, respectively, and no treatment-related deaths occurred. Hemorrhagic event were seen in 8 patients, 2 cases had sub-conjunctival hemorrhage and in 6 cases their menstruation become severe after beginning of imatinib. We can see other non-hematologic side effect in Table 4 .
Discussion
There is limited study on the epidemiology and outcomes of patients in eastern countries specially in our country. Regional differences in overall survival were described with Southern/Eastern European patients having better outcomes than all other regions while patients from Africa and Latin America had worse outcomes [7] . In this study we evaluate the CML patients including patients' characteristic, response rate to imatinib and its toxicity in our area in comparison with other study.
As we can see in Table 1 the median age of our patients (Mashhad, IRAN, southwest Asia) was 48 (range 13 -80) years at diagnosis, which is less than the median age of in western country that it is 64 years [8] , but is more than some reports from eastern. In a study, age at diagnosis differed within Asia, in western Asia 44.4 years, southeastern Asia 39.5, eastern Asia 38.4, south-central Asia 37.8 were reported [7] . Approximately, fifty two percent of patients were in 5th and 6th decades, 3.3% were in 2th decades and 10% were in 7th and 8th decades. In all studies CML was more commone in male [9] ; but in our study in female was more common (m/f: 26/34); the reason was the gender of our physician, which was female. In our country some women prefer to be visited by female physician. At diagnosis about 82% of patients were in chronic phase, and based on Hasford score 43% of patients were low risk, 49 intermediate risk and 7% were high risk, most patients who had molecular response were in intermediate risk, but difference was not significant.
At median follow up of 44 month (8 -115 month) the hematologic response for our patients were 94% and molecular response (undetected ABL/BCR by nested RT/PCR) were 47%. At median 44 months follow up, the estimated rate of event-free survival was 65%, and during the follow up 18% of patients had hematologic failure and needed imatinib dose escalation from 400 to 600 or 800 mg daily. After a median follow-up of 36 months from dose escalation, 70% of them remained alive. About 13% of patients transformed into accelerated phase (AP) or blastic crisis (BC) and the death rate during this period was 7%. In the study of A Hochhaus and colleague the estimated rate of freedom from progression to AP and BC was 93% [10] . In the other Iranian study their hematologic response and molecular response were 86% and 46% respectively [11] . In most other study hematologic response were more than 95%, and in a study of the 553 patients receiving imatinib, 6% progressed to the accelerated phase or blast crisis, 3% had a hematologic relapse, 5% had a loss of major cytogenetic response [12] [13] . Four year survival rate in our study was 65%, but in the IRIS trial demonstrated that after 5 years of imatinib therapy, the overall survival of patients was 89%, and in a study of 279 newly diagnosed patients presenting to the MD Anderson Hospital an estimated 3-year survival rate was 96% [14] . The estimated risk of disease progression and death rate was slightly higher in our patients and overall survival less than mentioned studies. In contrast previous mention clinical trial, the population-based study showed that, at 24 months 49% (27 of 55 assessable cases) had failed or were intolerant of imatinib and they suggested that caution is needed in extrapolating clinical trial data to the general CML population [15] . After a median follow-up of 44 months, non-hematologic adverse effects reported were relatively similar to those reported previous study, some of them slightly more and some slightly less. The most commonly reported adverse events were edema (including peripheral and periorbital edema) (63%), in 4 patients there were grade 3 or 4 toxicity, in one patient imatinib was stopped, in the others were tolerable without treatment or were controlled by diuretics. Fatigue were seen in (43%), it seems that most patients had fatigue because of their anemia. Skin rash were seen in (35%), in 4 patients were grade 3 or 4 toxicity. Imatinib were discontinued in 2 patients because of the severity of nausea, and only one patient had vomiting. Other gastrointestinal side effects such as diarrhea and abdominal pain in our patients were not seen, while in the IRIS trial diarrhea in 45% and abdominal pain in 37% were reported [12] . All other side effects was mild and nobody needed additional medication. Only one patient had severe liver toxicity (Grade 3 or 4) leading to discontinuation of the imatinib. From 14% of patients who had hemorrhage, 2 patients had subconjunctival hemorrhage, and in others (women) the menstruation period were became intense; after starting imatinib. Eye complication other than periorbital edema were including red eye in 5%, which in one patient was recurrent, and subconjunctival hemorrhage in two patients (3.3%), which were rarely reported in other studies even in the studies that evaluated ocular adverse effects [16] [17] . Subconjunctival hemorrhage in one patient occurred with thrombocytopenia, but the other patient did not have. In a Iranian study which were used generic imatinib, like our patients, adverse effects were as follows: edema (63%), GI symptoms (40%), fatigue and headache (40%), mood symptoms (13%), and hematological complications (9.3%) [11] .
Hematologic Adverse events consisted of mild to moderate reduction in hemoglobin level were seen in most patients (total anemia in 39.3%) during first 6 -12 month, but after that the hemoglobin level increased with continued therapy (total anemia in 10). Mild to moderate neutropenia in 13% of patients, and severe neutropenia which patients had been required G-CSF were seen in 3.3%. 16.7% of patients had thrombocytopenia, but only one patient had been bleeding (sub-conjunctival hemorrhage), because of severe thrombocytopenia. Neutropenia and thrombocytopenia in this study was slightly more than other adverse effects were reported [12] , and anemia in our study was significantly more common in comparison other studies; although in most studies anemia was not reported. Anemia in our study was been more common in women (m/f = 0.6), which some of them may be related to the severity of menstruation in the women. During the follow up period worsening or new toxicities were not common. Grade 3 or 4 neutropenia was noted during the MD Anderson cancer center study in 35 percent of the patients treated with 800 mg imatinib, and thrombocytopenia was found in 20 percent of the patients [14] . In the randomized trial of newly diagnosed patients in the chronic phase who received imatinib at 400 mg/day, grade 3 neutropenia was experienced by 11% of patients, grade 4 neutropenia occurred in 2% of patients, grade 3 thrombocytopenia occurred in 6.9% of patients, and grade 4 thrombocytopenia occurred in less than 1% of patients [18] . In our patients, infection were seen only in 2 neuropenic patients, in both of them infection was controlled, while in a elderly study 9 patients (25%) experienced an infection episode during the follow-up, and in two cases the patients finally died because of the infection [19] . In a study with 800 mg imatinib, grade 3 thrombocytopenia and neutropenia occurred in 16% and 14% of patients, respectively [20] . Based this studies most adverse effects increased in incidence and severity at the higher doses.
Serious drug-related adverse events were reported in 7 patients (11 percent), and drug-related adverse events including, nausea (2 patients), hepatic toxic effects (1 patient), edema and skin rash (2 patients), severe netropenia (2 patients) led to the discontinuation of therapy in 5 patients (8 percent). We did not and death related to drug toxicity. 7% death rate in our study related to progression of disease and unresponse to therapy. In a study drug-related adverse events led to the discontinuation of therapy in 11 patients (2.1%), and only 2% of patients discontinued treatment because of drug-related adverse events, and no treatment-related deaths occurred [21] .
There are several limitations in this study. At first most patients did not take original imatinib, in addition our patients did not done quantitative RT/PCR for evaluation of molecular response. Also limitation of sample size of this study induces some variation in the results.
Conclusion
In conclusion, based on these data and comparing with other studies, there is heterogeneity in age at diagnosis of CML, it may be related to genetic, environmental, or biologic factors. Also overall survival has been shown to differ by and within regions. But these differences also were seen between some clinical trial data and population study. Common side effects of imatinib were relatively similar and comparable to others, but hematologic toxicities were different. All these differences may be due to the effect of biological, environmental, or socioeconomic factors, and/or the imatinib which was used.
